FGF18 represses noggin expression and is induced by calcineurin.
Fibroblast growth factors (FGFs) and bone morphogenetic proteins strongly regulate chondrogenesis and chondrocyte gene expression. The interactions of the signaling pathways initiated by these factors are central to the control of chondrocyte differentiation. Here we show that calcium-dependent signals induce expression of FGF18, an essential regulator of bone and cartilage differentiation. The induction of FGF18 expression required the calcium-dependent phosphatase, calcineurin. The activated forms of calcineurin or the calcineurin-dependent transcription factor, NFAT4 (nuclear factor of activated T-cell 4), induced FGF18 expression. FGF18 or a constitutive active FGF receptor suppressed noggin gene induction and thereby increased chondrocyte gene expression and chondrogenesis by facilitating bone morphogenetic protein-dependent signals. These findings reinforce the interdependence of bone morphogenetic protein and FGF signaling and provide a rational explanation for abnormal bone development occurring in humans or mice with constitutively active FGF receptors.